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recede from the back surface of the base, having plural 
probes to be electrically connected. 
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PROBLEM TO BE SOLVED: To automatically assemble 
and adjust an optical pickup with high precision and 
high versatile at high speed by using plural positioning 
mechanisms for fixing and holding a base of an optical 
pickup and abutting and bonding a light emitting and 
receiving device to the base. 

SOLUTION: A reference shaft 27a inserted into a guide 
hole is held in a prescribed position by a clamper 29 of 
the positioning mechanism 13 of a work 26 to make and 
keep an angle to a reference disk in the radial 
direction horizontal. The base is held in a prescribed 
position in the direction of an optical axis of an 
objective lens by a pressing member 13b and a reference 
surface, and the base is held in a prescribed position 
in the radial direction by the reference shaft 27a of a 
platen 27, a pusher 13a and a lifting arm 30 to decide 
an angle to the reference disk in the tangential 
direction. The light emitting and receiving device is 
moved and adjusted in the direction of an optical axis 
of a bent optical path and is abutted against a fitting 
surface to be laterally and longitudinally adjusted in 
the vertical direction of the optical axis by a clamper 




35. A contact probe holder 42 is moved to approach and 
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yt£fct?-y? t y ^ ©use • meat s-snft-r srt, 
* * taw-* 7 *?r*:#ffl®ft&«r*¥ic4KMrt- zmm 
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1 

[f»3fc*l] -<—xb. MIB^-*©— H©JfHkli:& 

ffl© 9 J" K*» S>5!c5lfiigWB©««g|3 i: fc-£tf*Sl©#* 

l ©&Bfc«>8&« t , 
■*-$JS2©tt1WM>«*i:, 

tme^— * ©amm *mmm m ^ >x<o%Mds ft k n l r 

* > v-v^ia©^*****-** 3 (D&mtk&wm 
t. 

St £ 1" 5 ft^^T?' :/©*&& 

5 Gt@5£-T$ <k 5 teflMtSfufc:/?? 1 isK X. Y) 1MB** 
Vy9Ty Zfi>mn $*VC V x« 1 fcfEgfc©)fc^ If 

y9Ty -^<om.iL • HS^a, 

[«*«3l ittiejK i ©fi«8tfc$6#tas. @^««f$ 

m&i i ice*©*** y 9 r y y<Dm& • mmm. 

[lf&9U] itnB!l^©OTft«>«Mfttf« H£{*J$£ 
jifc^uy^t, r©^cy^^UT*dlS'<— xSr9 

1 fc1B*t©3fc*fcr y9Ty ^<om^L ■ flHGRV. 
[ft** 5] fltne£3©tt*%K>gHlt*s« 

V * *ft#K 2 £«*©#* Vy?Ty • 

So 
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[000 1] 

X? (MD) N =i^s<? b 1 ?**? (CD) ^©|E®- 

■rst©rfc5„ 
[0 0 0 2] 

[^#©Stffr] -JKttftCDfflOJt^try^Ty^tt, 
WitfHl 3fc*^-J:5K:*lJ***fCV>*. r©#^fc° 
10 j-^Tjr^lti, *f«»Vl'X2«rWi-.55JW'^3, 

T9f-^— 9 7 3Mi;l-CVN5 0 3t^5R6tt, 0^©» 

=f * * i> 8 a»e> ©m *> 3tSr*ffe v yx 2 d»&s%%sc 

3 fctt 0 ftrt bliftSrtvyX 2 £r 7 * — * W ^*ft 

[0 0 0 3] £©J:Sfc#WS*wfc3te*l*y^Ty:/l 
20 fcj:*tfi, S»3ftfflt5©»^^abS^#V'— 

W->X2Sr^bT, *^3©±*TMg«Btt*H»* 

7*^ 8 ©m-^IBS:ffi©0fM© h 9 s» ^ttS©*>5 — 

St) 1 , S**v>'X22ttfitt>Ji« , ?9— 
6§r^-bT, S»3tSMi5©S3ft3H : f--C*>S3felftai«l^ 
A«$4x5„ tLT, i©3fe«iaSSd>P>©lfea«-§-{c» 

-3DFS) (CJ;t)7d— *xi§15-t>mm£fo. $.tctfc 
30 Wft-^©MfCS-^VNT, h?y*y/x?- as^ttiisn 

jfi&ft • Pig-r5SS(-T. ^©*S^I5;^(c*5VNTg|§3t 
^85^— *gB41Cifci;W£tf£#, 5fe-^^<— ^g|J4Sr 

gtt^LT, ^gp4(C^HSi-Si 5»-LTV>5 0 
[0 0 0 4] 

[^)5S«lftLJ:5 ti-S^S] «3fc©3t^try^Ty 
^©mir-ifsseicssits. ^-^S5©§?^^ § 
40 l&ftt£g©&Sfc«>&tfg?i^36B©&#0S©#I@ 

t-s iBHII|ije©fc«>3^hrs'^4:*or*»)» ^J^li 

Sfc«fr««Lfc±T?, t° y i>T y 7<DWm*ftt£ 5 
«t 5{-bTV^d5, 7U*^/^- ^/W^iSSSCW 



3 

-©<k 5 ^fig{cfcv>T«, SHUfe^****-*- 

^©fcfc©;*^-;*;6S+#K:^fcv^ gift 

[0 0 0 5] rtucfcfbT, mfeT—^/^Kmmayy 

te«isga«*©t>©©#^rtm£;^K<fc-o 

[0 0 0 6] *fc x g5l3t^«*^^fs'^Ts'7'co^ 

j£««a»fca»«Sll!«riWrt-a = 5~<t _h© 
5©"C, ^ ba — < 4otLtV\ d^oiasvH'J 

©»ip±«i©i« $ tfff Aft SHWW©** * y * T 
^c«s«»9«:ASi9lftX.«Sjes>Sj:4:Q. tRJBtt©j<*T? 
Sfi^SriS5iSg@^36-r 5 <fc 5 &<»£©&& • MBS 

[0 0 0 7] r©3§WI*. £JLh©£ldtt&. fffi¥ft#l££ 

• ^mmzmwi-rz^ t *nmk ltv^ 0 

[0 0 0 8] 

fttf, flrtE'*— *©— W©*»K:»oTKt* 
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l/VXi, «rlEjtt<tSjW'VXSr2tt*lS]fcffi«)-rST^^- 
aat— fc, MiS^v>X©)fe<ftSr«t(iS-<— ^©*® 

»L-C, a»^-r**te^S?S?r*;frfa©a**r* 

¥»-i£#i-3l&l ©#«&«>$&«£ > ttllB^-^SrSfJlE 

«nE^-:*©te«**&B^l':'X©3H*# 

20 z&ftftmmtiLmik&mmmmb. hub"*— *©atffifc 

[0 0 0 9] JUEflMM^fcifctf, *fr\£y9Tv~?<0^ 

1 , 2 &tff& 3 ©^«^«>tS«{- <k o T-StofcHS 
{S^F$tb-5^*{-. SX%^tf£^&B©ffiflttfe*> 
WHWdRiJ: o T"*-* JifcKtt g>*i,fcSlft3tiK*©9i 

as^*— ^*ffi©*^*ts*iSi-5««ttKai*br«« 

«JfciJfj|fc*ixS©T?, ^tt&^p-^J:SiB«WR(^ 
J:0fll«Ht©Wv^^«fliffMi3!«^riBteft* o «o-c» 3fc 
ffy^T? ^©^-^ (c«i-«S«3fcS»©l&^i&^ 

©^> *<o9^v^i/vfr%fa\z.m-rz>^§&& 

40 a*3tSW©^-^Ri«^-54t«»i!>IBi, ^rb-C 
[0 0 10] 

i&w<D$m<oi&m] sit. ^<o&w<ommt£m$mm 

^SUEM^ttW:, ^©»9!©«3i«A(t«(-e4s>«^&, 

50 SWW^*bV>®^©|5g^5#$^TV^^, -©% 
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[0 0 11] @lti, y9Ty? 

tt, HI 1 3 L Tz.&*(D%^ My9Tir?\h mtXa 
1 1 . SUftSlfi 5 OfltttlHHIMIt 12, y-t 

i 3 , tr^^&^w^flMiii 4. 

'<7-W&mmVRffl&=L-v M 9, Etft • IEWP2 
0, S#Ig2K 3*3fe3£«5<DMEX&2 2, 

[0 0 12] £9Hftf8K5 0>m:C&2 2, SMHNttAr 

2 42S N HJ^— ^/H 1 icfBoTIBeSti/CV.So 

TV^t><tV\ Wtk7—-J>\> 1 lJiKte:, 4o©^aSB 
A, B, C. DiSfgft?>^T*3 9, S^)t^»5<om« 

WW?*? 4*9 1 7 LT, W&.7— 

M^«r2ooaw«tfcs-fev^ ? 
*<i *^<om-fm<omm • s*e 20*, a* \,tt^m 

X&Wl&frZ <fc 5 KUfcoTVS. 

[0013] roj:9&fftjA®%^?^ry:rt9iaft 
• ffiiigfi o-era, 5fe^ttft«5A^s#xe2 1 

«$*5o SfoT, ttSffiBI±5tt&ffFffX&2 4lz:, 
«W«Cli*3»ffla*at«R*M»IB»xai2 3R:, «« 
ftDiiSOGXI 5 OKSlg 2 2 hub**-* r t fcft 

vtT-yf) £*U±, H2|c*LfcH« 

EI*L&W^:^;*{CJ;oT9 O^ttJW^ft (El 
-CttEHE^— ^/H l©Ji*-*>f>^,TR^H-^) {CHI 
te$*Sc £*tfcJ:»K Wl«iSAH:S9B3fc9»5<0|IS 
IS 2 2C, gtB&BH3t#X&2 IK.. «eSBC«^ 
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«WM*xe2 3lc**t^ixatP. Ii-e, $ffigBA_k<D 
t7-^K#UI4, S»3fc*«5©PSEXS2 2Tfft» 
5 RX* Ul/**<D y— 9 Ji©tt«2ir5a*#U#W» 
A0VR;Pfll£Sft&. «flW5Bfc#LrH:, f 

^fe!7-^*5gA$n5„ i*U2, HI 2 

2 

[00 14] KUVvc. EMRy— ://H l«r*feK90« 

10 ffj»ftAt)t«^iiftflattxm 2 3 tc, b \tsm^m 

«5©fS«Xg2 2 (CI. tt««BC»:S#XS2 1 (C x « 
SSBD AffHif Xfl 2 4 fc*it«i,i!tr. ^ - tf, 

mmuB±(Dv-?KMvx\-i. vm&xfmtrtmim 

^fc^—^^SA^tv-So rfttt* El 2 om^-c ©^.^ 
20 [0 0 1 5] HHE^— ^/H 1 Sr$t.(c9 0«« 

X@2 3K5t^ mW&B±<DV— ?{Z.MVXti. 9&9\- 

30 S#XS 2 1 mWMT> KM LTfi, f ^ &T" 

^:«-e*> t) , @2oEl*-e©^x5'7'4tc:*ia-rSo 
[0016] r -eiaMfrT 1 — ^/v 1 1 a«JtA/« t 

2--©iBi-SBfS2 0li, 9 0^x 3 = 2 7 0S^»t 

mzfaiz-mivizz-kicteZo -er-e, ^<D*Tyyx 

Kf-^l lfcifrfefitim**!) f-> 2 7 0Ife* 

40 rwciot, tt«gpAf4S#ia:@2 1 

«SSI5BH:^igfnWffiX@2 4<c, ^fi^C««« 
«»*ftt«f*MMM*xa2 3R:, «egPDttS383t^ 
B5tf>f|«X@2 2Jc-?rtb-^iT^e-rSr 2: lefts, r 
r-C, IMEXai2 2*»6>ffMl5XB2 4*-C©^ia*i|» 

TLfcS«SI5AJi<D!7-^|± % f s/if&^W^SIfill 
4(Cj;o-C^^-<T 1 Q^m&bth, %itL\Z.>amM<oy 

!7— ^li, -^tbmcOXS^aSrSft-S-t^ftt), 
i*vl*EI2©g|^-C£D^'7 i ?/7'l aJeffi^-TSo 
50 [0 0 1 7] ^-LT, i©5Jft^2 7 0SlHlte©^v L 5' 
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y&mT-rzt^ ^©^xs'T-et*. mu^—^i 1 
A»4g^^^«©p«ia 2 2 b tttm 

x@2i(c, «ttteBCtt^j*iBffHffinje2 4tC, «ttgp 

— ^^(Dxm^asrs^-sr t{c/«c5c fife 

[0 0 18] r»J:5(-L.T, x^yf.i fab4ti*m&. 

fimm^ffteioiv, v— tux. • gjss 

XftSSIt 5 OlftttMHMII 1 2 e^OBfll • 2 0 

©ftfrtt, -?£&Bf*3 (;i<D0ij-e(4, 2 7 0«<E>«5ffl 
1*0 IODl*5©-C, EMfe^-^/H 1 _h©ft£Hfc«fc:*|- 
OB* • BHWIB2 Otc^Sffiffttf JttfcftXli: 
t£ 5 , Bft • EtfSI 2 0 (0*^^*8 *.T t> fc* 9 RSJgtf 

4t4<ft5oi?, «St^^a^«$(l*xx bandit 

[0019] R3», _Lfc Lfcg3&7fe3ie 5 ©|9ltt86« 
1 2.Rtff£B#i«>«i#ll Sft-JiOiMlRl^brv^. r. 
©#B8fe*ttM* 1 3 (4, HI^-^/w 1 1 <E>#«BgB 
A, B, C*fcl4D(r*e$iLfcy— ^ 2 6S:Sjtt5 
7*77^2 7 (B4#flB) *&¥i-rZ>1t.#><D%l(Dir=7 
^2 8i, 7 p 9t l >2 7l^©SJp^W2 7 a 
T, afilp^f?^^ 1 7(C*fi-57i?T/V*(R3©^ 
U d»o!7— iJ' 2 6©u^X4>'L>Srii5 
*f'E>llLhl!l— »S**JB2©^?^2 9 i:*«*.TV* 
5 C J|^a>^?>'/-(2 9tf£3p£tt2 7 afr 

fiy$LTV.5J:g\ S$^2 7alt, 7 - 5fy2 7ll 

So iftfCfc*), J7— ^ 2 6 <E>#Bifc«>*jt Al4, 7"^^ 

>- 2 7 <o-ttmmz.&fc L*V\, 

[0 0 2 0] -777-^2 7 14. WIx.fiB) 4 (C^i" <t 

*WJSjh/cv*«. r©7"7fy2 7^ mtttmnft 

MW2 7 b £, !7— * 2 6 Sr^-TSSJp^tt 2 7 a 
£, 33WB2 7 ckfc**/tV»S. lit, !7-^2 6 

&&±k. flr3-Aa#*«wi 9>vt vxmmu 2 6 

(@9#i) -C4^(CT7jc5p{^V\ SMC&B&fea 
#13 O/y'/t 13a fcJ: 9 aSl!Off^Jt?T^^J¥£E 

So ttfig&A, B, C, DKI4, J$t>_ktfT— 

A3 0«X.f.Jltfc'!), CL©*$*>±lfT— A3 0(4, 
[Hie#3 0 a<DfflV\Z.ffiW}TZ>^tK£oX. V— ? 2 
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*U£«fc!J, V— ^2 6(4, ^*>±tfT— A3 OICJ; «J± 

o-cva. 

[0 0 2 1] S 17— ^2 6(4, ifffigiJWl 3bl: 

J:oTB3©^l?;frfafcJ¥BE3*i,3;:i:fc:J:0, fftfiifc 
»iil3(OS2|!il3e (H7#MD t-SS^atSo 
10 mfc<t5, !?— ^2 6tt, dftilftWfc-r^-COJffiW^— 

t jfffaw ubii mmtt 1 3 c tiottwwi 

n 1 2©n©/V'-h3 1 triS5jg$ttTv>s„ 

lC7'V'-h3 1«: < ^n^pe — 5?#>f K3 2 §r 
jMt, S2(D7*V- b3 3(Cigjig£;ft,5;r £l~<fc 9, 

7<D^H<D#£j£8;LTgr2<£>:?*l'— b 3 3«>^ti)Lfe 

V>S„ asttttttl 3c<Wl*LT, ^y'/tl 

20 3 a, J¥£EgB#l 3 bS.TJ'S^SSSO^^^S 5 

[0 0 2 2] S52©7'^— b 3 3«, $P>tC^ia 

^.p — v^f-f K3 6§r^L.T:7't3-.y ; 5' 3 7{^UTJiT 
ib"s^tgfc^^i^-cv^5o ^<D-7vy? 3 7 {Chi, ^/v 

^-?3 8tt« /Wife D 3 9Sr^LTff2<D7 p U— 
h3 3Sr±T*lRU^«8W»-r5J:5H:*o-CV'»5 0 

iot, ^ 9 ^ 3 5 14, S3£t£S« 5 &±T 
30 SWfPBfrSJliJP-C**. rttSxO^V— h3 1, 3 
SXtfc/ny^S 714, «^Jt«>y?^y h4 OSr^L 
"C*sp»»vy ^4 ltci 9 , < *sp^rJft|cSH6 

c?ti/S J; 5 (£&o-cv»<5o 

[0 0 2 3] ESSt^Sef*, S5DtSB5©^7^ 
3 5Sr*LTV>S 0 r©^7V^3 5(1, i^y^3 5 
aO_bT»{-<to-C, Sip{ll©^7>'7'3 5 bim&m 

W3 5 d^HItebT, 3f^Offi^Srg:5§7t^«5tcAp^ 
.TP— * 2 6©{Hffli::3«S-e-5. -?rO^, ^flOT'w 
40 — h 3 1 ^LT7"7fy2 6cr)T*S-iiiSLT%fc^ 

WJ, S5S7fc^B5l4, II^t4^;Mt-^3 8©«[ 
»*{cJ;oT±T^rRlic^l6i9S$^So if S 

x.g|5«-3 5 d», SfiMMP^ffS 5 b 
-fcTib-TS rtiao, ffifeTffiAwFfiSv^SdSjfiSjfit- 

[0 0 2 4] m 8 1 0 {4, gfftfeT'n— ^*yu^4 

2Sr*LTV^5o i^fiiT'n— y*/W^4 2(4, ->y 
50 V<5^4 2 afCiiJ^lO^V'— h3 1 ^^:JgilS$i^TV^5 
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C i lei •? HhK-Jvy? Z7 

\z.mi&£titc*j»4 2 btf^>y 2 ctciostrii-t- 

Kt bT^$tbfcmfiia52 6 a gftfeT'n- 
•7-fc>\,#A 2©TSlnffi^.f>^^* (0^©i&£\ 
1 5*) ©:7*ia— :/4 2 d (01 l&M) t»Jitf2 

/3* hxj~ ^yfttSStp*-cTl^-r-5o IlO 

/l^-h3 1 aWv**— *3 8KU: »3$?2©:/W— 1- 
3 3 ^-^WtcJiTib-rS^, ^S*7'a-^*:/W^4 2 

-^4 2d ©S8#-;*f H SlgttSB 5 ©P«B#{C t *fc 

[0 0 2 5] ^©<fc 5*«J«lwi»), /7fy2 7W 
g&«>8H?l 1 2 _fc|c*W * 9 >^ 2 8 RT* 2 9 * 

- y h^Sr^#<7K¥^ft^-&-r, Sgj^gltttl 3 c© 
^P5'^^y5fy2 7©W^#£rfil«3i8;Lfc : &, JiT 
»f83 4^ MWl 3 c§rT&£*5e *©«, 
i"<*»-ifJEgC«-2 7 d *S!7-^ 2 6 Sr^f^fRHO^ft £ 20 
ii\ #*>JhtfT-A3 oasga^swbLT. ZtDftm* 
±#t5-i:CJ:»), 17— ^ 2 6Sr_h^r«r}f£EUT. !7 
— * 2 6^a^W^«^@^^f$tv5. *:©&, ft 
»rB-/*^4 2*ST(S*bT, *©#&RMI?eiS;BS 

!7-^ 2 6 ©-ttb^w^smBBJicaafi-* r. t m 

iot, t?— ^ 2 6m*j-LTii«u W&tfytey— ? 2 
6©«*M«fe (ffift«) ^Lt, 
•il 2{r@^$^fc^%3K»B^-f K4 3aJftf*lSl 
UiftoTWJt tt , }f JEgJ5# 4 3 a *5S5§t6S« 5 fc# 

V*fcS*3«« 5 iPIStffMEtft©* V^-ffi^jfi^J-T 
!7— ^ 2 6 ©->-*- — ViBlStJ:^*^ fiB&i&SfrS 

[0 0 2 6] 01211 _hj£bfcl7-^ 2 6JS9©;*3^ 
ftjoOM^^LTV^o ft'3mm±W27a tiBNE>f> 
Ml) ICHUT, 7*n — 74 2 d©!7— * 2 6 
t«MFl, *©fM!£fcig<M».fc01 i:©figfSt£L 
1 h U J#*>_h«f T— A 3 0 ©!7— ^ 2 6 ©^teSSKfJMB 
•r*AfcF2, ■*©f£#£i:®*^'&'01i:©ra*fcL 40 
2tt5„ :^-e, F2ii j$t>_Lrfr— A3 o©nnfE 

i30a (®(B*iC>0 2) CHLt, -t©tfMB/&©l§HB 
f*0 2 £©l§R|t§rL 3 t U $f>|:2o©^|:j:5 
#»*«rfl» f 2, *©fMM5EilEME'f'&0 2 £©fig 
ft£L4, L5fcLfci#, r.*ue>fcS<5vvrs£ 1 T?# 

FZ = (f lxL4 + f 2xL5)/L3 • • • (1) 
(F2XL2) H KSSSHII B ©-=e— * V h (F1XL 50 
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1) KUt«ELTil6 2ffiFi:**. 

[0 0 2 7] *fc, /77>2 7©^SB2 7 c ©ffi5c 
<EHE1»'fc0 3) (CHIT, ^y'/irlSaOSa* 
SP2 7 b{c#ffl-TS^SrF 3, *©flU8jSi:l§III5«f>.&.0 
3 i©^j8ft£L 7 t U AF2©tfyBjft£ia*c+'E>0 3 
£©8g8l£rL6 fc^St. BifW-EIO©*— (F 3 
XL 7) H K^tUUO©^— (F2XL6) t£ 
ifc«tbr|&2ffiFi:*S. «oT» _h»L*:ialE«J»'t>0 1 
XU50 3(Clii-r.5 ; E~^> hfa<b, 7— ^2 6d50fSCfc 

[0 0 2 8] £Lh©±5t::, ^4©^V^^W-y 
/KfrftKH-f-S^ffc^ S*3t««5©'<-^4K:^ 
t5ficSft«>1@S« fi»*«11 5 ©«»H3eRl^fiHi& 
fHB#, 1 o©Xg-efir/«c*ptt5 r fcfc*5©T», Bjfi 
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